Abstract. We review various ways that anurans have been of service to mankind, as well as threats to frog species from human activity beyond habitat destruction, global warming, and epidemic diseases. Over the centuries frogs have been a subject of fascination and entertainment, food, sources of medicinal preparations, and model organisms in biological research. For years many species were used in teaching anatomy, physiology and pharmacology, and in pregnancy testing. Current research has revealed antibiotic peptides, anti-tumour agents, analgesics and adhesive compounds in frog skin. There are also volatile compounds released from their skin; these chemicals repel various predators and may prove useful to humans. The global decline of amphibian populations is a major concern. Habitat destruction, global warming, and pandemic diseases are increasingly suspect in the decline of frog populations, but difficult to control. Restrictions in the food and pet trade are areas in which better enforcement could benefit anurans. However, not all human interactions have been deleterious to all species. The mechanics of highway building in North America commonly has created areas of run-off that provide breeding sites for select species. Similarly, in arid northern Australia, frogs aggregate in large numbers at artificial sites where human activity has provided stable water sources.
Introduction
Frogs (here defined broadly to include all anurans) are a conspicuous component of many ecosystems. They are found on every continent except Antarctica, and in virtually every habitat that provides access to water. It is estimated that there are more than 5,200 species of frogs (Frost et al., 2006) , with substantially more to be discovered. This worldwide distribution, along with our (human) common need for water, has resulted in a close association of humans and frogs. In fact, nowadays, just about anyone can recognize a frog. Frogs have even made the phenomenal leap into human popular culture, for there is hardly a puppet more popular and better recognized than Kermit.
Since antiquity, when Aristotle was enthralled that frogs and humans share similar organ systems and biological needs, humans have been studying the lives of our amphibian neighbours (Holmes, 1993; Nussbaum and Oksenberg Rorty, 1995) . Be they haute cuisine or a source of new medicinal drugs, it is clear that frogs have had an impact on our way of living (Tyler, 1997; Grenard, 1994 , Adler, 2003 .
For the last 25 years, evidence has accumulated demonstrating extinctions and major declines of many frog species (e.g., Stuart et al., 2004; Lips et al., 2006; Pounds et al., 2006) . Although there is increasing evidence that there are several causes of these demographic changes (Johnson, 2006) , the role of humans in this process is evident in terms of both direct habitat destruction and the introduction of exotics. Global warming is increasingly suspect as a problem on a planetary scale, but not one that can be easily or quickly managed. Here we attempt to review some of the specific ways that humans have an impact on frogs beyond the major factors of international concern such as habitat destruction, global warming, and pandemic diseases. We, in turn, present some solutions to alleviate the immediate risks to frogs brought on by excessive human use for food and interaction.
We also highlight some of the achievements humans have made off the frog's back and the knowledge we have learnt from studying frogs. In light of frog declines, we mention a few specific situations in which human activity has benefitted select frog populations. We work on the pragmatic premise that if benefits to the human race can be demonstrated from frog conservation, there is a better chance of influencing politicians and the general public to undertake steps to conserve populations and species.
Use in Drug Development
A wide range of novel chemical compounds occurs in the granular glands of anuran skin. Their isolation, identification, and characterisation have led to the development of drugs for human and veterinary use. This focus will increase. These glands are dispersed throughout the dorsal surface (rarely on the ventral) and often aggregated to form prominent structures which Duellman and Trueb (1986) term "macroglands". The parotoid glands of Bufo species and the tibial glands of some Limnodynastes species are examples.
Early (and some current) investigations sacrificed the donor and removed and homogenised the skin to extract the granular gland secretions. It remains essential to inactivate skin proteases, because degradation of peptides can commence in 10 minutes. However, sacrifice is no longer required because it is possible to obtain the secretions by electrically stimulating the skin, using a square-wave stimulator and a bipolar electrode (Tyler et al., 1992) . However, it is imperative that investigators
